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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application Nq. 
PCT/AU2004/00 1 633 



Box No* I Basis of the report 



, which is the language of a 



1 . With regard to the language, this report is based on: 

|x] The international application in the language in which it was filed 

□ A translation of the international application into 
translation furnished for the purposes of: 

I I international search (under Rules 12.3(a) and 23 . 1 (b)) 

[ [ publication of the international application (under Rule 12.4(a)) 

I I international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 
2 With regard to the elements of the international appUcation, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as originally 
filed" and are not annexed to this report): 

the international application as originally filed/furnished 

[xl the description: 

pages 1-44 as originally filed/furnished 

pages* received by this Authority on with the letter of 

pages* received by this Authority on with the letter of 



[x] the claims: 



pages as originally filed/furnished 

pages* as amended (together with any statement) under Article 19 

pages* 45-48 received by tiiis Autiiority on 26 September 2005 with tiie letter of 26 September 2005 
pages* receivedby this Authority on with the letter of 



Xl the drawings: 



pages 1/108-108/108 as originally filed/furnished 
pages* received by this Authority on with the letter of 
pages* received by this Authority on with the letter of 
a sequence listing and/or any related table(s) - see Siq)plemental Box Relating to Sequence Listing, 
xl The amendments have resulted in the cancellation of: 
I I the description, pages 
\x\ the claims, Nos. 27, 28 
I I the drawings, sheets/figs 
I I the sequence listing ^?peci)5^^: 
I I any table(s) related to the sequence listing (ipec^ft;: 

4 I — I This report has been established as if (some of) tiie amendments annexed to this report and Usted below had not been 
— made, since they have been considered to go beyond i4^1osure as filed, as indicated m the Supplemental Box (Rule 
70.2(c)). 

[ I the description, pages 
[ I the claims, Nos. 

the drawings, sheets/figs 
I I the sequence listing (^j9^^)5'>): 
I [ any table(s) related to the sequence listing (specify): 

* If item 4 applies, some or all of those sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 




Novelty Qaims 1-26 

Claims 


YES • 
NO 


Inventive step (IS) Claims 1-26 

Claims 


YES 
NO 


Industrial' applicability (lA) Claims 1-26 

Claims 


YES 

NO 


2. Citations and explanations (Rule 70.7) 




The following documents are relevant to this international application: 




Dl-KUIPER,MJetal. (2001) Biophysical Journal 81: 3560-5 ^^o 
D2 - PUDNEY, PD et al. (15 February 2003) Archives of Biochemistry and Biophysics 410: 238-45 
D3 - EMBL Accession No AJ277399.1 (29 April 2000) SIDEBOTTOM, CM 
D4- WO 2004/022700 

D5 - GIDEKEL, M et al. (2 September 2003) Extremophiles 7:459-69 


Each of D1-D4 discloses polynucleotide and polypeptide sequences of an antifreeze peptide from Lolium 
perenne, but no prior sequence discloses nucleotides as shown in Figures 26, 27, 29 and 30. Therefore the claims 
are novel and inventive in view of any of D1-D4. 


While D5 discusses three cold acclimatisation-responsive genes, and their corresponding polypeptides from 
Deschampsia antarctica, D5 does not disclose the antifreeze proteins of the present specification. Therefore the 
claims referring to Deschatnpsia antarcHca are novel and inventive in view of D5 


The claimed matter appears to be possess Industrial Applicability, 
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Box No. Vin Certain observations on the international application 



The foUowing observations on the clarity of the claims, description, and drawings or on flie question whether the claims are fully 
suf^orted by tiie description, are made: 

The claims are not fully supported for those claims that specify a "variant thereof. Such a term is b^oad and largely 
unsupported except to the extent that the claimed polypeptides have the same biological activity as the regulatory 
elements and ice recrystalUsation protein. This applies to tiie claimed polynucleotides encodmg the same. 
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Supplemental Box Relating to Sequence Listing 



Continuation of Box No. I, item 2: 

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international appUcation and necessary to the 
claimed invention, this report was established on the basis of: 

a. type of material 
[x] a sequence listing 
I I table(s) related to the sequence listing 

b. fomaat of material • 



X on paper 

XI ^ electronic form 



c. time of filing/furnishing 

xl contained in the international application as filed 
["X] filed together with the international application in electronic form 
I — I furnished subsequently to this Authority for flie purposes of search and/or examination 
I [ received by this Authority as an amendment* on 

□ In addition, in the case that more than one version or copy of a sequence Hsting and/or table(s) relating hereto has been 
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the appHcation as filed or does not go beyond the application as filed, as appropriate, were furnished. 



3. Additional comments: 



* If item 4 in Box No, I applies, the listing and/or tablefs) related thereto, which fomi part oftJie basis of the r^ort, may 
marked "superseded." 
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45 
CLAIMS 

1 . A substantially purified or isolated nucleic acid or nucleic acid fragment encoding 
an ice recrystallisation inhibition protein (IRIP) from a Deschampsia species, or a 
functionally active fragment or variant tiiereof. 

2. A nucleic add or nucleic acid fragment according to claim 1 wlierein said 
Deschampsia species is Deschampsia antarctica. 

3. A nucleic acid or nucleic acid fragment according to claim 1 or 2 including a 
nucleotide sequence selected from the group consisting of (a) sequence shown in 
Figures 8. 9, 11. 12, 14. 15, 17, 18. 20. 21, 23 and 24 hereto; (b) complements of the 
sequences recited in (a): (c) sequences antisense to the sequences recited In (a) and 
(b); (d) functionally active fragments and variants of the sequences recited in (a), (b) 
and (c); and (e) RNA sequences corresponding to the sequences recited in (a), (b). (c) 
and (d). 

4. A substantially purified or isolated nucleic acid or nucleic acid fragment encoding 
an IRIP from a Festuca species, or a functionally active fragment or variant thereof. 

5. A substantially purified or Isolated nucleic acid or nucleic acid fragment encoding 
an IRIP including a nucleotide sequence selected from the group consisting of (a) 
sequences shown in Figures 26. 27. 29 and 30 hereto; (b) complements of the 
sequences recited in (a); (c) sequences antisense to the sequences recited in (a) and 
(b); (d) functionally active fragments and variants of the sequences recited in (a), (b) 
and (c); and (e) RNA sequences conresponding to the sequences recited in (a), (b), (c) 
and (d). 

6. A substantially purified or isolated regulatory element from an IRIP nucleic acid 
from a Deschampsia species, or a functionally active fragment or variant thereof. 

7. A regulatory element according to claim 6 including a nucleotide sequence 
selected from the group consisting of (a) sequences shown in Figures 32 and 33 hereto; 
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(b) complements of the sequences recited in (a); and (c) functionally active fragments 
and variants of the sequences recited in (a) and (b). 

8. A substantially purified or isolated regulatory element from an IRIP nucleic acid 
from a Lolium or Festuca species, or a functionally active fragment or variant thereof. 

5 9. A regulatory element according to claim 8 including a nucleotide sequence 
selected from the group consisting of (a) sequence shown in Figure 34 hereto; (b) 

• complement of the sequence recited in (a) and (c) functionally active fragments and 
variants of the sequences recited in (a) and (b). 

10. A construct including one or more nucleic acids or nucleic acid fragments 
1 0 according to any one of claims 1 to 5. 

11. A construct according to claim 10 being a vector and further including one or 
more promoters and one or more tenminators. said nucleic acids or nucleic acid 
fragments, promoters and terminators being operatlvely linked. 

12. A constaict Including one or more regulatory elements acconding to any one of 
15 claims 6 to 9. 

13. A construct according to claim 12 being a vector and further including one or 
more further nucleic acid molecules capable of modifying plant response to freezing 
and/or low temperature stress, and one or more temninators, said regulatory elements, 
further nucleic acids and terminators being operatlvely linked. 

20 14. A construct according to claim 13 wherein said further nucleic acid molecule Is a 
nucleic acid or nucleic acid fragment according to any one of claims 1 to 5. 

15. A plant cell, plant, plant seed or other plant part, including a construct according 
to any one of claims 10 to 14. 

1 6. A plant, plant seed or other plant part derived from a plant cell or plant according 
25 to claim 15. 
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17. A method of modifying tolerance of freezing and/or low temperature stress in a 
plant, said method including introducing into said plant an effective amount of a nucleic 
acid or nucleic acid fragment according to any one of claims 1 to 6, or a construct 
according to any one of claims 10 to 14. 

5 18. Use of a nucleic acid or nucleic acid fragment according to any one of claims 1 to 
5, and/or nucleotide sequence information thereof, and/or single nucleotide 
polymorphisms thereof as a molecular genetic marker. 

19. A substantially purified or Isolated nucleic acid or nucleic acid fragment Including 
, a single nucleotide polymorphism (SNP) from a nucleic acid fragment according to any 

1 0 one of claims 1 to 5. 

20. A substantially purified or Isolated IRIP or IRIP-like polypeptide from a 
Deschampsia species, or a functionally active fragment or variant thereof. 

21. A polypeptide according to claim 20 wherein said Deschampsia species is 
Deschampsia antarctica. 

15 22. A polypeptide according to claim 20 or 21 including an amino acid sequence 
selected from the group consisting of sequences shown In Figures 10, 13, 16, 19, 22 
and 25 hereto; and functionally active fragments and variants thereof. 

23. A substantially purified or isolated IRIP or IRIP-like polypeptide from a Festuca 
species; or a functionally active fragment or variant thereof. 

20 24. A substantially purified or isolated IRIP or IRIP-like polypeptide including an 
amino acid sequence selected from the group consisting of sequences shown in 
Figures 28 and 31 hereto; and functionally active fragments and variants thereof. 

25. A polypeptide encoded by a nucleic acid or nucleic acid fragment according to 
any one of claims 1 to 5. 
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26. A preparation for transforming a plant comprising a nucleic acid or nucleic acid 
fragment according to any one of claims 1 to 5, or a construct according to any one of 
claims 10 to 14. 
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